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Furthermore, the contaminant decomposing method of Ogawa would not motivate a skilled 
person to subject a surface to humidity sufficient to induce fogging and to reduce the contact 
angle to under 10 degrees to prevent that fogging. 

U-S. Patent No. 5,547,823 to Murasawa et al docs not disclose or suggest a method of 
reducing fogging as claimed. Rather, the method of Murasawa relates to "decomposition of 
deleterious materials" (col. 1. lines 47-51). Murasawa does not disclose the claimed limitations 
relating to hydrophiUcity, contact angle under 10 degrees, fogging, and subjecting to humidity, 
mere is no motivation from Murasawa to render a surface hydrophilic. Doing so would render 
the surface less adherent to the contaminants and thus less suitable for its intended use 
(according to Murasawa) of photocatalytically decomposing the contaminants. Nor would 
Murasawa's method of "decomposition of deleterious materials" provide any motivation to 
subject a surface to humidity sufficient to induce fogging and to reduce the contact angle to less 
than 10 degrees to prevent that foggmg- Murasawa's surface would not be inherently 
hydrophiUc, because Murasawa's method would work better with a hydrophobic surface (as 
explained above) and this is achieved through choice of raw material composition, appUcation 
method, firing characteristics, and irradiation conditions. 

U.S. Patent No. 5,616,532 to Heller does not disclose or suggest a method of reducing 
fogging. Rather, the methodof Heller relates to "removal of contaminants from a fluid" (col. 11, 
lines 50-53). Heller does not disclose the claimed limitations relating to hydrophiUcity, contact 
angle under 10 degrees, fogging, and subjecting to humidity to induce fogging. In fact. Heller 
teaches away from rendering a surface hydrophilic by prescribing a binder that renders the 
surface hydrophobic even when irradiated, so that the surface will "extract organic molecule, 
from fluid e g., air or water, concentrating these organic on the coated surface" so that "the 
organic molecules ... can rapidly diffuse in the coating" (col. 9, 65 to col. 10, line 4). Regarding 
contact angle. Heller teaches away from the claimed contact angle range of under 10 degrees by 
stating that the hydrophobic binder preferably increases the contact angle to such an extent that 
the contact angle is preferably about 90-180 degrees, (col. 9, lines 51-56). Furth^cre, HeUer's 
contaminant removal method would not motivate the skilled person to subject a surface to 
humidity sufficient to induce fogging and to reduce the contact angle to less than 10 degrees to 
prevent that fogging as claim 301 is amended to recite. Heller's surface would not be inherently 
hydrophilic, because Heller's method would attract contaminants better with a hydrophobic 
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surface (col. 9, 65 to col. 10, line 4) and this is achieved through choice of raw material 
composition, application method, firing characteristics, and irradiation conditions. 

The Examiner offers to remove the abstracts of Nissan Motor Co. LTR (09-227155 and 
09-227158) and Toyota Motor Corp. (Suzuki et al) as references if Applicants supply a certified 
translation of the pnonty apphcatmn PCT/JP96/O0733, and if the PCT appUcation contains all 
the limitations of the rejected claims. Accordingly, a certified translation of the PCT application 
is being obtained. 

Fukayama relates (as acknowledged by the Examiner) to "environmental purification" to 
"decompose very .mall amount of pollutant in a living space" (page 1 102. first paragraph). This 
is totally unrelated to preventing fogging- From the pollutant decomposition method of 
Fukayama. there is no motivation to subject a surface to humidity sufficient to induce fogging (as 
claim 301 is amended to recite). Nor is there motivation to render the surface hydrophilic, 
especially with a contact angle under 10 degrees, in order to prevent that fogging (as claim 301 is 
amended to recite). Applicants expect that the amendments to claim 301 overcome the 
Examiner's finding of "no apparent difference between structures produced by Fukayama et al's 
process, and those of applicant's clain^s." 

In summary, none of the references disclose or suggest all of the limitations of clahn 301 
as amended. Therefore, claim 301 is patentable over the prior art. 

35 U.S.C. T03fa^ Reiections Relat ing to Claim 312 

Claim 312 is directed to a method of maintaining a surface clean of deposits and 
contaminants. Claim 312 recites photoexciting a photocatalytic layer to render the surface 
hydrophiUc, and sufficiently hydrophilic such that the contact angle with water is reduced to less 
than about 20 degrees. Claim 3 12 is amended to fiirther recite subjecting the surface to deposits 
or contaminants, and rinsing the deposits or contaminants off the surface with water. 

The invention as defined by claim 3 12 is not disclosed by any of the cited references. 
Specifically. Field does not disclose a contact angle under 20 degrees, nor the step of subjecting 
ihe composite to deposits or contan^nants. nor the step of rinsing the deposits or contaminants 
off the surface with water. The method disclosed by Field of affixing a colloidal pigment to a 
hydrophilic surface (col. 4 Imes 74-75) actually teaches away from maintaining the surface clean 
from deposits and contaminants as recited in claim 312. 
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Besite failing to discloss or suggest all the limitations in either claim 301, Field relates 
tothetotallynonanalogttsartofproducinganimageonamediumCcol. l.lines6-7). Therefore. 
Field eamrot be relied on as a reference, accordirtg to case law and MPEP 2141.01(a). as 

explained above. 

Okaniwa does not disclose or suggest the claimed Umitation of maintaining a surface 
clean from deposits and contaminants. In fact. Okaniwa teaches away from this Umitation by 

stating that hydrophilifying the surface improves adhesion and printability. (page 3, Imes 29-3 0) 
Okaniwa further does not disclose the limitations relating to a contact angle under 20 degrees, 
nor the step of subjecting the surface to deposits or contaminants, nor the step of rinsmg the 
deposits off the surface with water, 

Ogawa does not disclose the Claimed range of under 20 degrees. Ogawa, like Heller 
described above, removes conlaminantsbyphotocatalyticaUydecomposing them whrle they 

adhere to Are surface (col. 5. 52 to col. 6. line 18). Rendering the surface hydiophiUc (as xected 
in claim 312) would «nder the surface less adherent to contaminants and thus less suitable for Us 
intended use (by Ogawa) of photocatalytically decomposing the contaminants. 

Murasawa relates to photocatalytically "decomposition of deleterious matenals" (col. , 
„„es 47-51). In contrast, clatm 312 relates to rinsmg the deposits or contaminarrts off the surface 
with water. Murasawa does not disclose the claimed limitations relatmg to hydrophrhcty. 
contact angle .mder 20 degrees, or rinsing the deposits offthe surface with water. There ,s no 
motivation torn Murasawa render the stffface hydrophilic. There is no motivatron from 
Murasawa to renderasurfacehydrophiUc. Doing so would render resurface less adherent to 

contaminants ar-d thus less suitable for its intended use (according to Murasawa) of 
photocatalyticauy decomposing the contaminants. Murasawa's surface wouldnot be inherently 

hydrophilic. because Murasawa's method would work better with a hydrophobic surface (as 
explained above) and this is achieved through choice of raw material composition, apphcatron 
method, firing characteristics, and irradiation conditions. 

Heller relates to photocatalyScany decomposing organic contaminants in air and water 
(col 11 line 52- and coin, lines 67 to col. 12. Une 2) In contrast, claim 3 12 prescribes to 
rinsmg the contaminants offthe surface, no. decomposing them. Additionally. Heller relates to 
•■removing contaminant torn a iluM stream such as airorwater" (col. 59-60) by adhering «rem 
to a surface (col. 12. lines 12-15). Claim 312 is just the opposite. Claim 312 prescnbes 
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removing contaminants from the sunaw y angle less than 20 degrees. 
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molecules from fluid, eg., air w i a a <;tn col 10 line 4) to be 
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deposits off tlie surface (as claim 312 is amended to recited). Rinsing the deposits (as claim 312 
IS amended to recite) off the surface of Fukayama would render the surface unahle to perform its 
function of photocatalytically decomposing the deposit. Applicants expect that the amendments 
to claim 312 overcome the Examiner's finding of "no apparent difference between structures 
produced by Fukayama et al's process, and those of applicant's claims." 

In summary, none of the references disclose or suggest all of the limitations of claim 312 
as amended. Therefore, claim 3 1 2 is patentable over the prior art. 

The appUcation should now he in condition for allowance, and allowance is requested. 



Respectfully submitted, 

Mitchell Rose, Patent Agent 
Reg. No. 47,906 

JONES, DAY, REAVIS & POGUE 
901 Lakeside Avenue 
Cleveland, Ohio 44114 
Date:^/-it (216)586-7094 
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MARKED UP VERSION SHOWING CHANGES MADE 

301. (twice amended) A method of preventing or reducing fogging of a surface of a 
composite when subjected to humid conditions, comprising: 

providing a composite with a surface, said composite comprising a substrate and a 
photocatalytio surface layer, said photocatalytic surface layer comprising a photocatalyst; 

subjecting the photocatalyst to photoexcitation to render the surface of the composite 
hydrophilic. wherein, after said photoexcitation, the surface of the composite has a water 
wettability of less than 10*" in terms of the contact angle with water; and 

subjecting the composite to humidity that is sufiScient to indu rft fopping of said substrate 
if said photocatalytic surface layer were absent . 

312. (tv^ce amended) A method for maintaining a surface of a composite in a clean state 
when subjected to deposits and contaminants in air and environmental precipitation, comprising: 

providing a composite with a surface, said composite comprising a substrate and a 
photocatalytic surface layer, said photocatalytic surface layer comprising a photocatalyst ; 

subjecting the photocatalyst to photoexcitation to render the surface of the composite 
hydrophilic, wherein, after said photoexcitation, the surface of the composite has a water 
wettability of less than about 20" in terms of the contact angle with water; 

subjecting said composite to deposits or contam inants: and 

[contacting] washing away the deposits or contaminants on the surface of the composite 
by occasional contact with water. 
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